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(YDOXDWLRQ RI H[LVWLQJ EULGJHV UHSUHVHQWV WKH VXEVWDQWLDO SURFHVV DQG VRXUFH RI LQIRUPDWLRQ UHOHYDQW IURP WKH
YLHZSRLQWRIGHFLVLRQPDNLQJSURFHVVHVUHODWHGWRWKHVWUDWHJ\RIEULGJHPDLQWHQDQFHUHSDLURUUHFRQVWUXFWLRQ>@
7R EH REMHFWLYH WKH EULGJH HYDOXDWLRQ VKRXOG EH EDVHG RQ WKH UHOLDELOLW\ FRQFHSW UHVSHFWLQJ WKH ORDGFDUU\LQJ
FDSDFLW\ DV WKH EDVLF SDUDPHWHU RI WKH H[LVWLQJ EULGJH UHOLDELOLW\ 7KHUHIRUH HYDOXDWLRQ RI H[LVWLQJ EULGJH VKRXOG
LQFRUSRUDWHQRWRQO\SHULRGLFLQVSHFWLRQDQGVXEMHFWLYHDVVHVVPHQWRIDFWXDOEULGJHFRQGLWLRQEXWDOVRYHULI\LQJWKH
EULGJHUHOLDELOLW\DIIHFWHGE\WKHDFWXDOEULGJHFRQGLWLRQ
)URP WKLV YLHZSRLQW WKH EULGJH HYDOXDWLRQ VKRXOG EH FRQVLGHUHGZKHQ VLJQLILFDQW GHYLDWLRQV IURP WKH SURMHFW
GHVFULSWLRQVDUHIRXQGZKHQVRPHUHOHYDQWGDPDJHLVREVHUYHGRUZKHQWKHEULGJHH[FHHGVLWVSODQQHGVHUYLFHOLIH
&RQFXUUHQWO\ WKH EULGJH ORDGFDUU\LQJ FDSDFLW\ LV WKH GHFLVLRQ SDUDPHWHU IRU GHWHUPLQLQJ WKH SDVVDJH RI
FRUUHVSRQGLQJUDLOZD\VHUYLFHORDGRYHUWKHEULGJH
*HQHUDOO\
7KH EHORZ GHVFULEHG FRQFHSW RI WKH GHWHUPLQDWLRQ RI ORDGFDUU\LQJ FDSDFLWLHV RI H[LVWLQJ EULGJHV LV IXOO\
FRPSDWLEOHZLWKWKHSULQFLSOHVRI(XURFRGHV7KH*XLGHOLQHIROORZVWKH6HUYLFHKDQGOH65>@YDOLGWLOOSXEOLVKLQJ
WKHQHZRQHV7KHVWUXFWXUHRIWKH*XLGHOLQHLVFRQVLVWHQWZLWK(XURSHDQVWDQGDUGV)LUVWO\WKHJHQHUDOSDUWVYDOLG
IRUDOOW\SHVRIEULGJHVDUHLQWURGXFHG7KHQWKHIRXU$QQH[HVIURP$WR'VSHFLI\WKHUXOHVIRUGHWHUPLQDWLRQRI
ORDGFDUU\LQJFDSDFLWLHVRILQGLYLGXDOEULGJHVDFFRUGLQJWRWKHPDWHULDOVRIZKLFKWKH\DUHPDQXIDFWXUHGLHVWHHO
EULGJHV FRPSRVLWH VWHHO DQG FRQFUHWHEULGJHV FRQFUHWHEULGJHV DQGPDVRQU\EULGJHV UHVSHFWLYHO\7KH$QQH[(
LQWURGXFHVDSDWWHUQIRUWKHWDEOHRIVXPPDUL]HGORDGFDUU\LQJFDSDFLWLHVRIEULGJHPHPEHUVDQGSDUWV,QWKH$QQH[
) WKHDSSURDFKHV WRPRUHSUHFLVHFDOFXODWLRQVRI WKHSDUWLDOVDIHW\IDFWRUVIRU ORDGHIIHFWVDQGFURVVVHFWLRQDODQG
VWUXFWXUDOPHPEHUUHVLVWDQFHVDUHJLYHQ
7ZRW\SHVRIWKHEULGJHORDGFDUU\LQJFDSDFLWLHVDUHLQWURGXFHGLQWKH*XLGHOLQH1RUPDOORDGFDUU\LQJFDSDFLW\
IXUWKHUORDGFDUU\LQJFDSDFLW\RQO\LVGHILQHGDVDGLPHQVLRQOHVVTXDQWLW\H[SUHVVLQJWKHUDWLRQRIWKHOLPLWHIIHFWV
RIYDULDEOHYHUWLFDOUDLOWUDIILFORDGIURPWKHYLHZSRLQWRIVDWLVI\LQJUHOHYDQWXOWLPDWHRUVHUYLFHDELOLW\OLPLWVWDWHVWR
WKHHIIHFWVSURGXFHGE\WKH/RDG0RGHO/0DFFRUGLQJWRVWDQGDUG>@)URPWKLVGHILQLWLRQLWLVFOHDUWKDWWKH
ORDGFDUU\LQJFDSDFLW\VKRXOGEHH[SUHVVHGLQWKHIRUPRI5DWLQJIDFWRU5)/0RIYDULDEOHWUDIILFORDGUHSUHVHQWHG
E\WKH/07KHQHZO\LQWURGXFHGH[FHSWLRQDOORDGFDUU\LQJFDSDFLW\VKRXOGEHGHWHUPLQHGE\PHDQVRIDQDO\VLV
RI WKH H[LVWLQJ EULGJH DFFRUGLQJ WR DSSURDFKHV DQG SULQFLSOHV SUHVHQWHG LQ WKH *XLGHOLQH UHVSHFWLQJ DGGLWLRQDO
DOOHYLDWLRQVFRPSDUHGWRQRUPDOORDGFDUU\LQJFDSDFLW\
5HOHYDQWEULGJHDGPLQLVWUDWRURUFRPSHWHQWDXWKRULW\RI6ORYDN5DLOZD\VVSHFLILHV WKHUHTXLUHGFDWHJRU\RI WKH
EULGJH ORDGFDUU\LQJ FDSDFLW\ $FFRUGLQJ WR WKH SUHFLVLRQ RI PHWKRGRORJ\ XVHG IRU WKH ORDGFDUU\LQJ FDSDFLW\
GHWHUPLQDWLRQIRXUFDWHJRULHVGHVLJQDWHGDV$%&DQG'DUHGHILQHGLQWKH*XLGHOLQH7KHJUHDWDWWHQWLRQLVSDLGWR
WKHGHWHUPLQDWLRQRIORDGFDUU\LQJFDSDFLWLHVRIFDWHJRU\&DQG'ZKLFKDUHGHILQHGDVIROORZV
• &DWHJRU\&WKHORDGFDUU\LQJFDSDFLW\GHWHUPLQHGE\PHDQVRIDQDO\VLVRIH[LVWLQJEULGJHEDVHGRQLWVYHULILHG
DFWXDOFRQGLWLRQRULQWKHFDVHRIDQHZEULGJHEDVHGRQWKHUHVXOWVRILWVGHVLJQDQDO\VLV
• &DWHJRU\'WKHVDPHSURFHGXUHDVIRUFDWHJRU\&KDVWREHGRQHDQGFRPSOHWHGE\WKHH[SHULPHQWDODQDO\VLVRI
WKHEULGJHEHKDYLRUYHULI\LQJWKHFRUUHFWQHVVDQGDYDLODELOLW\RIWKHEULGJHFRPSXWDWLRQDOPRGHO
7KH HYDOXDWLRQ RI WKH SDVVDJH RI WKH DSSURSULDWH VHUYLFH ORDG GHILQHG LQ DFFRUGDQFH ZLWK WKH VWDQGDUG >@
UHSUHVHQWV WKH UHOHYDQW UHVXOW RI WKH GHWHUPLQDWLRQ RI WKH EULGJH ORDGFDUU\LQJ FDSDFLW\ 7KH VHUYLFH ORDG LV WKH
JHQHUDO WHUPIRU OLQHDQG ORFRPRWLYHFDWHJRULHVRI UDLOZD\ WUDIILF ORDGZLWKDVVRFLDWHGVSHHGVDQGDOVRIRUVSHFLDO
UDLOZD\WUDFNYHKLFOHV
7KHJHQHUDO SDUW RI WKH*XLGHOLQH VSHFLILHVEDFNJURXQGDQG UHOHYDQWSULQFLSOHV DQG UXOHVYDOLG IRU DOO W\SHVRI
UDLOZD\EULGJHVWRGHWHUPLQHWKHLUORDGFDUU\LQJFDSDFLWLHVEDVHGRQWKHIXOILOPHQWRIWKHDSSURSULDWHFULWHULDRIWKH
UHOHYDQW XOWLPDWH DQG VHUYLFHDELOLW\ OLPLW VWDWHV ,WPHDQV VSHFLILFDWLRQ IRU EULGJH DFWLRQV G\QDPLF HIIHFWV RI WKH
YDULDEOHWUDIILFORDGVSDUWLDOVDIHW\IDFWRUVIRUDFWLRQVPDWHULDOSURSHUWLHVDQGSURFHGXUHVRIGHWHUPLQLQJLWVGHVLJQ
YDOXHVPHWKRGV RI WKH EULGJH JOREDO DQDO\VHV DQG SURFHGXUHV IRU GHWHUPLQDWLRQ RI EULGJH ORDGFDUU\LQJ FDSDFLW\
GHSHQGLQJRQ LWV FDWHJRU\PHQWLRQHG DERYH $%& DQG'7KHSURFHGXUH KRZ WR HYDOXDWH WKHSDVVDJHRI WKH
VHUYLFH ORDG RYHU WKH DVVHVVHG EULGJH EDVHG RQ WKH FRPSDULVRQ RI WKH GHWHUPLQHG ORDGFDUU\LQJ FDSDFLW\ WR WKH
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HIILFLHQF\RIWKHVHUYLFHORDGUHSUHVHQWHGE\WKHUHOHYDQWOLQHFDWHJRULHVLVDOVRSUHVHQWHGLQWKHJHQHUDOSDUWRIWKH
*XLGHOLQH
2.1. Actions on existing bridges 
$OOPDLQSURYLVLRQVDFFRUGLQJWR(XURFRGHIRUDFWLRQVRQEULGJHV>@VKRXOGEHUHVSHFWHG7KHFXUUHQWVWDWHRIWKH
ORFDWLRQ DQG WKH YDOXH RI DFWLRQV VKRXOG EH LGHQWLILHG E\ LQVLWX PHDVXUHPHQW FRPSDUHG WR DYDLODEOH EULGJH
GRFXPHQWDWLRQ &KDUDFWHULVWLF YDOXHV RI WKH SHUPDQHQW ORDGV RQ H[LVWLQJ EULGJHV VKRXOG EH WDNHQ DFFRUGLQJ WR
VWDQGDUG >@ UHVSHFWLQJ $QQH[ ' LQ WKH VWDQGDUG >@ DQG FRGH >@ LQ FDVHV ZKHQ WKH UHVXOWV RI H[SHULPHQWDO
LQYHVWLJDWLRQVRQWKHEULGJHDUHWDNHQLQWRDFFRXQW'HQVLWLHVRIPDWHULDOVDUHGHWHUPLQHGLQGLUHFWO\RQWKHEDVLVRI
VWDQGDUGYDOXHVRULQIRUPDWLRQIURPWDEOHVRULQDSSURSULDWHFDVHVGLUHFWO\IURPVSHFLPHQVRUVDPSOHVWDNHQIURP
EULGJH
)RU H[LVWLQJ EULGJHV WKH YHUWLFDO UDLO WUDIILF ORDG LV UHSUHVHQWHG E\ WKH/0 LQ DFFRUGDQFHZLWK VWDQGDUG >@
XVLQJ Į    7KH KRUL]RQWDO IRUFHV PXOWLSOLHG E\ Į    QRVLQJ IRUFH FHQWULIXJDO IRUFH EUDNLQJ DQG
DFFHOHUDWLRQIRUFHVZKLFKVKRXOGEHFRQVLGHUHGWRJHWKHUZLWKWKHYHUWLFDOUDLO WUDIILFORDGRQH[LVWLQJEULGJHVDUH
DOVRGHILQHGDFFRUGLQJWRWKHVDPHGHVLJQFRGH>@'\QDPLFHIIHFWVRIWKHYHUWLFDOUDLOWUDIILFORDGVKRXOGEHWDNHQ
LQWRDFFRXQWE\PHDQVRIWKHG\QDPLFIDFWRUVĭRUĭZKLFKVKDOOEHGHWHUPLQHGDFFRUGLQJWRFRGH>@8QOHVVWKH
UHOHYDQW DXWKRULW\ RI WKH UDLOZD\V VSHFLILHV WKH G\QDPLF IDFWRU IDFWRU ĭ VKDOO EH XVHG IRU GHWHUPLQDWLRQ RI WKH
H[LVWLQJEULGJHORDGFDUU\LQJFDSDFLW\5HJDUGOHVVRIEULGJHGHFNW\SHUHGLVWULEXWLRQRIWKHYHUWLFDOORDGWRWKHWKUHH
UDLOVXSSRUWFORVHWRWKHDFWLQJD[OHIRUFHVRI/0RURWKHUFRQFHQWUDWHGZKHHOORDGVPD\EHDVVXPHGIRUWKHORDG
FDUU\LQJFDSDFLW\GHWHUPLQDWLRQ7KLVDVVXPSWLRQLVDOVRYDOLGIRUUHGLVWULEXWLRQRIWKHKRUL]RQWDOIRUFHV7KHHIIHFWV
RIWKHHFFHQWULFLW\RIUDLOZD\WUDFNRQWKHEULGJHGHFNVKDOOEHWDNHQLQWRDFFRXQWE\PHDQVRIPHDVXUHPHQWRIWKH
DFWXDOWUDFNORFDWLRQRQWKHEULGJH%HVLGHVWKHPHWKRGJLYHQLQWKHILJXUHLQWKHVWDQGDUG>@WKHUHGLVWULEXWLRQ
FDQEHPRGHOHGXVLQJPRUHSUHFLVHDVVXPSWLRQWDNLQJLQWRDFFRXQWWKHDFWXDOOD\RXWRIUDLOVXSSRUWVLQFOXGLQJWKH
VWLIIQHVV RI VOHHSHUV DQG EDOODVW (FFHQWULFLW\ RI YHUWLFDO ORDG DFFRUGLQJ WR ILJXUH  LQ WKH VWDQGDUG >@PD\ EH
QHJOHFWHGZKHQFRQVLGHULQJ ORDGFDUU\LQJFDSDFLW\GHWHUPLQDWLRQ$FFLGHQWDODFWLRQVVKRXOGDOVREHFRQVLGHUHG LQ
DFFRUGDQFHZLWKWKHGHVLJQFRGH>@%ULGJHVWUXFWXUDOPHPEHUVVKDOOEHDVVHVVHGRQWKHDFFLGHQWDOORDGHIIHFWVEXW
WKHORDGFDUU\LQJFDSDFLW\LVQRWUHTXLUHGWREHGHWHUPLQHGIRUWKLVGHVLJQVLWXDWLRQ
7KH UHOLDELOLW\ RI H[LVWLQJ EULGJH VWUXFWXUDO PHPEHUV DQG WKHLU FURVVVHFWLRQV VKDOO EH YHULILHG DQG WKHLU ORDG
FDUU\LQJFDSDFLW\VKDOOEHGHWHUPLQHGXVLQJSDUWLDOVDIHW\IDFWRUVPHWKRG7KHSDUWLDOIDFWRUVRIORDGHIIHFWVDUHXVHG
WRGHWHUPLQHGHVLJQYDOXHVRISHUPDQHQWVHOIZHLJKWRIVWUXFWXUDODQGQRQVWUXFWXUDOEULGJHHOHPHQWVYDULDEOHORDG
HIIHFWV RQ H[LVWLQJ EULGJHV /0 QRVLQJ IRUFH FHQWULIXJDO IRUFH EUDNLQJ DQG DFFHOHUDWLRQ IRUFHV DQG GHVLJQ
YDOXHVRIQRQWUDIILFORDGHIIHFWVGXHWRZLQGDQGWKHUPDOORDGV7KHIROORZLQJYDOXHVRISDUWLDOIDFWRUȖ*VKRXOGEH
FRQVLGHUHG IRU GHWHUPLQLQJ WKH GHVLJQ YDOXHV RI SHUPDQHQW ORDG HIIHFWV RQ H[LVWLQJ EULGJHV XQOHVVPRUH SUHFLVH
FDOFXODWLRQLVXVHG
• 6WUXFWXUDOPHPEHUVRIH[LVWLQJEULGJHVZKRVHJHRPHWULFDOSDUDPHWHUVZHUHFKHFNHGE\PHDVXUHPHQWVȖ* 
• 6WUXFWXUDOPHPEHUVRIH[LVWLQJEULGJHVZKRVHJHRPHWULFDOSDUDPHWHUVZHUHQRWFKHFNHGȖ* 
3DUWLDO IDFWRU Ȗ4/0 IRU WKHYHUWLFDO YDULDEOH UDLO WUDIILF ORDG HIIHFWV FDXVHGE\/0 VKRXOGEH FRQVLGHUHG LQ
GHSHQGHQFHRQWKHDJHRIEULGJHVWUXFWXUDOPHPEHUDQGLWVSODQQHGUHPDLQLQJOLIHWLPHXVLQJIROORZLQJYDOXHV
• %ULGJHVWUXFWXUDOPHPEHU\RXQJHUWKDQ\HDUVȖ4/0 
• %ULGJHVWUXFWXUDOPHPEHUVROGHUWKDQ\HDUVȖ4/0 
7KHSDUWLDOIDFWRUVIRUZLQGDQGWKHUPDOORDGHIIHFWVVKRXOGEHWDNHQE\WKHIROORZLQJYDOXHVLQGHSHQGHQFHRQ
WKHDJHRIEULGJHVWUXFWXUDOPHPEHUDQGLWVSODQQHGUHPDLQLQJOLIHWLPH
• )RUEULGJHVWUXFWXUDOPHPEHUV\RXQJHUWKDQ\HDUV Ȗ4 
• )RUEULGJHVWUXFWXUDOPHPEHUVROGHUWKDQ\HDUV Ȗ4 
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7KHYDOXHVRISDUWLDOIDFWRUVIRUSHUPDQHQWDQGYDULDEOHUDLOWUDIILFORDGHIIHFWVZHUHGHULYHGIURPWKHYDOXHVYDOLG
IRUGHVLJQRIQHZEULGJHVZKLFKDUHGHILQHGLQWKH1DWLRQDO$QQH[>@3URFHGXUHVGHVFULEHGLQSDSHU>@ZHUHXVHG
WRGHULYHYDOXHVRISDUWLDO IDFWRUV IRU ORDGHIIHFWVYDOLG IRU H[LVWLQJEULGJH HYDOXDWLRQ3DUWLDO IDFWRUV IRU WKH ORDG
HIIHFWV FRQFHUQLQJ WKH VHUYLFHDELOLW\ OLPLW VWDWHV VKRXOG EH FRQVLGHUHG E\ YDOXHV RI γ)VHU    7KH *XLGHOLQH
SURYLGHVSRVVLELOLW\ WRGHWHUPLQHYDOXHVRISDUWLDOIDFWRUVIRU ORDGHIIHFWVE\PHDQVRI WKHPRUHSUHFLVHSURFHGXUH
DFFRUGLQJ WR DUWLFOHV >@ >@JLYHQ LQ$QQH[)RI WKLV*XLGHOLQH LQGHSHQGHQFHRQ WKH DJHRIEULGJH VWUXFWXUDO
PHPEHU DQG EULGJH SODQQHG UHPDLQLQJ OLIHWLPHZKLFK VKRXOG EH GHILQHGE\ WKH UHOHYDQW DXWKRULW\ RI WKH6ORYDN
5DLOZD\V
$QDO\VLVRIH[LVWLQJVWHHOUDLOZD\EULGJHV
3.1. Material properties 
0DWHULDOSURVSHULWLHVDQGWKHLUGHVLJQYDOXHVVKRXOGEHGHWHUPLQHGHLWKHU
D 2QWKHEDVLVRIWKHE\LQVSHFWLRQYHULILHGGRFXPHQWDWLRQDQGVWDQGDUGVYDOLGDWWKHWLPHRIEULGJHGHVLJQRU
E 2QWKHUHVXOWVRIGLDJQRVWLFWHFKQLTXHVDQGPDWHULDOWHVWV
,QWKHFDVHRIDWKHJXDUDQWHHG\LHOGVWUHQJWKJLYHQLQEULGJHGRFXPHQWDWLRQRULQWKHVWDQGDUGYDOLGLQWLPHRI
EULGJHGHVLJQPD\EHFRQVLGHUHGDVWKHFKDUDFWHULVWLFYDOXHRIVWHHO\LHOGDQGXOWLPDWHWHQVLOHVWUHQJWKV7KRVHYDOXHV
VKRXOGEHYHULILHGXVLQJKDUGQHVVWHVWLQJPHWKRGV7KHGHVLJQFURVVVHFWLRQDODQGPHPEHUUHVLVWDQFHVIRUXOWLPDWH
OLPLWVWDWHZLWKRXWIDWLJXHYHULILFDWLRQVVKRXOGEHGHWHUPLQHGXVLQJYDOXHVRIGHVLJQ\LHOGDQGXOWLPDWHVWUHQJWKV
REWDLQHG E\ GLYLGLQJ WKH FKDUDFWHULVWLF YDOXHV E\ SDUWLDO IDFWRU Ȗ0L ZKLFK PD\ EH WDNHQ IURP 7DEOH  ,I WKH
FRQVWUXFWLRQ\HDURIWKHEULGJHLVNQRZQDQGQRGRXEWVDUHDERXWWKHPDWHULDOFODVVLILFDWLRQ66DQG6
WKHQ7DEOHPD\EHXVHGWRHVWLPDWHWKHFKDUDFWHULVWLFDQGGHVLJQYDOXHVRIVWHHO\LHOGDQGXOWLPDWHVWUHQJWKV3DUWLDO
IDFWRUV IRU GHVLJQ FURVVVHFWLRQDO DQG PHPEHU UHVLVWDQFHV FRQFHUQLQJ WKH VHUYLFHDELOLW\ OLPLW VWDWHV VKRXOG EH
FRQVLGHUHGE\WKHYDOXHVȖ0VHU 
8QOHVVEULGJHGRFXPHQWDWLRQLVDYDLODEOHRUWKHUHDUHGRXEWVDERXWWKHTXDOLW\RIWKHPDWHULDOXVHGSURFHGXUHVLQ
DFFRUGDQFH ZLWK E VKRXOG EH DSSOLHG ,Q WKLV FDVH WKH SURSHUWLHV RI VWHHO PDWHULDO VKDOO EH GHWHUPLQHG E\ WHVWV
DFFRUGLQJWRVWDQGDUGV>@>@RUUHOHYDQWSURYLVLRQVLQ*XLGHOLQH7KHYDOXHVRISDUWLDOIDFWRUVIRUUHVLVWDQFHVȖ0L
VKRXOGEHFDOFXODWHGXVLQJ WKHPRUHSUHFLVHDSSURDFKVHHVWDQGDUGV>@ >@8QOHVVPRUHSUHFLVHPHWKRGVDUH
FRQVLGHUHGWRGHWHUPLQHWKHYDOXHVRISDUWLDOIDFWRUVWKHYDOXHVIURP7DEOHPD\EHXVHGRUWKHSURFHGXUHVJLYHQLQ
$QQH[)RIWKH*XLGHOLQHPD\EHDSSOLHGXVLQJVWDWLVWLFDOSDUDPHWHUVRIVWHHOREWDLQHGE\WHVWV
3.2. Global analysis  
7KHVSDWLDOFRPSXWDWLRQDOPRGHOVVKRXOGEHXVHGIRUJOREDODQDO\VHVRIVWHHOUDLOZD\EULGJHVWRHQDEOHWKHPRUH
SUHFLVH DSSUR[LPDWLRQRI WKH DFWXDO EULGJHEHKDYLRU DQG DOORZLQJ IRU WKH HIIHFWVRI WKHSRVVLEOH LPSHUIHFWLRQVRU
GDPDJHVRIWKHVWUXFWXUDOPHPEHUVDQGEULGJHSDUWV,QWHUQDOIRUFHVDQGPRPHQWVVKRXOGEHGHWHUPLQHGXVLQJHODVWLF
PHWKRG 8VXDOO\ WKH HODVWLF ILUVW RUGHU PHWKRG LV UHFRPPHQGHG WR DSSO\ XVLQJ WKH LQLWLDO VWUXFWXUDO VKDSH ZLWK
UHVSHFWRIWKHUHOHYDQWFULWHULRQIRUDSSOLFDWLRQRIWKHILUVWRUGHUWKHRU\VHHVWDQGDUG>@$FWXDOEULGJHVWUXFWXUDO
PHPEHU¶VFRQGLWLRQVKDOOEHUHVSHFWHGLQJOREDODQDO\VLVRIH[LVWLQJEULGJHVWUXFWXUH3RVVLEOHIDLOXUHVDQGGDPDJHV
LQFOXGLQJ UHOHYDQW LPSHUIHFWLRQV RI VWUXFWXUDO PHPEHUV RU EULGJH SDUWV VKRXOG EH LQYROYHG LQWR WKH DSSURSULDWH
FRPSXWDWLRQDOPRGHOWRWDNHLQWRDFFRXQWLQIOXHQFHRIWKHIDLOXUHVRQWKHILQDOEULGJHUHVSRQVHWRORDGUHVSHFWLQJWKH
ORDGUHGLVWULEXWLRQGXHWRIDLOXUHV&RQFXUUHQWO\WKHLQIOXHQFHRIWKHEULGJHGDPDJHVVKDOOEHWDNHQLQWRDFFRXQWLQ
WKH EULGJH VWUXFWXUDO PHPEHU DQG FURVVVHFWLRQDO UHVLVWDQFHV 7KH VKDSH DQG VL]H RI LPSHUIHFWLRQ VLJQLILFDQWO\
DIIHFWLQJWKHPHPEHUORDGFDUU\LQJFDSDFLW\LVUHFRPPHQGHGWREHREWDLQHGE\PHDQVRIPHDVXUHPHQWVRQWKHUHDO
EULGJHVWUXFWXUHHVSHFLDOO\LQWKHFDVHRIULYHWHGEULGJHVWUXFWXUDOHOHPHQWVZKHUHWKHHIIHFWVRIUHVLGXDOVWUHVVHVLV
QHJOLJLEOH


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7DEOH5HFRPPHQGHGPDWHULDOFKDUDFWHULVWLFVRIVWHHODQGYDOXHVRISDUWLDOIDFWRUVIRUFURVVVHFWLRQDOUHVLVWDQFHVDQGPHPEHU
<HDURIEULGJHFRQVWUXFWLRQ
6WHHOPDWHULDOJUDGH $OORZDEOHVWUHVV
σDGP>03D@
<LHOGVWUHQJWK
I\>03D@
8OWLPDWH
VWUHQJWK
IX>03D@
γ0 γ0 γ0
 7KLFNQHVV>PP@
EHIRUH ZURXJKWLURQ      

ZURXJKWLURQ      
PLOGVWHHO      
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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
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6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6      
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
6
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6
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   
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
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
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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 ≤   
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
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
≤   
  
>   
6
≤   
>   

6 ≤   
  
6 W   
6 ≤   
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$PRQJWKHPDLQUHSUHVHQWDWLYHLPSHUIHFWLRQVDQGPHPEHU¶VGDPDJHVWKHIROORZLQJRQHVVKRXOGEHFRQVLGHUHGLQ
WKHJOREDODQDO\VLV
• 1RWLFHDEOHJOREDOEXFNOLQJRI WKHPHPEHUV\VWHPVFUHDWLQJRQHXQLW DUFKEULGJHVFRPSUHVVLRQFKRUGRI WUXVV
EULGJHVRSHQO\DUUDQJHG
• 6LJQLILFDQWGHIRUPDWLRQVRIWKHVWUXFWXUDOPHPEHUVDQGSDUWVRIEULGJHVWHHOVWUXFWXUHGXHWRYHKLFOHLPSDFWV
• $EVHQWLQJPHPEHUVRUEULGJHSDUWV
• 6LJQLILFDQWO\FRUURGHGFURVVVHFWLRQVRIVWUXFWXUDOPHPEHUV
,QWKHFDVHRIEULGJHVZLWKZHOGHGFURVVVHFWLRQVWKHHTXLYDOHQWJHRPHWULFDOLPSHUIHFWLRQVDFFRUGLQJWRVWDQGDUGV
>@>@PD\EHXVHGLQWKHEULGJHJOREDODQDO\VLV,QWKLVFDVHWKHDVVXPHGLPSHUIHFWLRQVKDSHRIWKHVWHHOEULGJH
VWUXFWXUDO PHPEHU RU SDUW LV UHFRPPHQGHG WR EH GHULYHG IURP WKH VKDSH RI HODVWLF FULWLFDO EXFNOLQJ PRGH RI D
VWUXFWXUH DV D XQLTXH JOREDO DQG ORFDO LPSHUIHFWLRQ7KH DPSOLWXGH RI WKLV LPSHUIHFWLRQPD\ EH GHWHUPLQHG IURP
 LQ VWDQGDUG >@ ,Q WKH FDVH RI SODWHG VWUXFWXUHV WKH VKDSHV DQG DPSOLWXGHV RI HTXLYDOHQW JHRPHWULFDO
LPSHUIHFWLRQV PD\ EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK $QQH[ & LQ VWDQGDUG >@ /RFDO LPSHUIHFWLRQV RI FURVV
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VHFWLRQVDQGPHPEHUVPD\EHDOVRDOORZHG IRU LQWR WKHLU UHVLVWDQFHVXVLQJ UHOHYDQW UHGXFWLRQ IDFWRUV IRU IOH[XUDO
ODWHUDOWRUVLRQDORUSODWHEXFNOLQJXVLQJPHWKRGRIHTXLYDOHQWPHPEHUDFFRUGLQJWRVWDQGDUG>@
,Q JOREDO DQDO\VLV RI EULGJHSODWHG VWUXFWXUHV WKH HIIHFW RI VKHDU ODJ VKDOO EH WDNHQ LQWR DFFRXQW8QOHVVPRUH
SUHFLVHDSSURDFKLVXVHGWKHHIIHFWRIWKLVSKHQRPHQRQPD\EHWDNHQLQWRDFFRXQWE\PHDQVRIDQHIIHFWLYHZLGWK
7KHHIIHFWRISODWHEXFNOLQJLQWKHHODVWLFJOREDODQDO\VLVPD\EHWDNHQLQWRDFFRXQWE\HIIHFWLYHFURVVVHFWLRQDODUHDV
RIWKHHOHPHQWVLQFRPSUHVVLRQ7KLVHIIHFWRQWKHVWLIIQHVVPD\EHLJQRUHGZKHQWKHHIIHFWLYHFURVVVHFWLRQDODUHDRI
DQ HOHPHQW LQ FRPSUHVVLRQ LV ODUJHU WKDQ ȡOLP WLPHV WKH JURVV FURVVVHFWLRQDO DUHDZKHUH ȡOLP    DFFRUGLQJ WR
VWDQGDUG>@
:KHQ WKH ORDGFDUU\LQJ FDSDFLW\ RI WKH EULGJH VWUXFWXUH VKRXOG EH VLJQLILFDQWO\ OLPLWHG E\ UHVLVWDQFHV RI YHU\
VOHQGHU FRPSUHVVLRQPHPEHU WKHUH LV DSRVVLELOLW\ WRRPLW WKLVPHPEHU IURPJOREDO DQDO\VLVXSRQ UHDFKLQJ WKHLU
FRPSUHVVLRQUHVLVWDQFHSURYLGHGWKDWWKHHODVWLFUHGLVWULEXWLRQRILQWHUQDOIRUFHVDQGPRPHQWVLVDGPLVVLEOHDQGWKH
UHPDLQLQJSDUWRIWKHVWUXFWXUHLVDOORZDEOHWRFDUU\WKHDFWLQJORDGV
3.3. Determination of load-carrying capacity for ultimate limit states 
7KHUHOLDELOLW\RIH[LVWLQJEULGJHHOHPHQWVVKDOOEHYHULILHGDQGWKHLUORDGFDUU\LQJFDSDFLWLHVVKDOOEHGHWHUPLQHG
XVLQJSDUWLDOVDIHW\IDFWRUVPHWKRGE\ZKLFKWKHIXOILOPHQWRIFRQGLWLRQVRIUHOHYDQWXOWLPDWHOLPLWVWDWHVLQIUDPHRI
WKHDSSURSULDWHGHVLJQVLWXDWLRQVKDOOEHDVVHVVHG
 
)LJ 'HILQLWLRQRIZLGWKVIRUFODVVLILFDWLRQRIULYHWHGFURVVVHFWLRQVILUVWSLFWXUH
:HOGHGFURVVVHFWLRQVVKRXOGEHFODVVLILHGZLWKUHVSHFWVWRVOHQGHUQHVVRIWKHLUSDUWLDOSDUWVLQDFFRUGDQFHZLWK
7DEOH  LQ WKH VWDQGDUG >@ /RQJLWXGLQDOO\ VWLIIHQHG FRPSUHVVLRQ ZHEV DQG IODQJHV VKRXOG EH FODVVLILHG
UHVSHFWLQJ WKH UXOHV GHILQHG LQ WKH VWDQGDUG >@ )RU FODVVLILFDWLRQ RI WKH ULYHWHG FURVVVHFWLRQV WKH ZLGWKV RI
UHOHYDQW FURVVVHFWLRQDO SDUWV GHILQHG LQ )LJ VKRXOG EH WDNHQ LQWR DFFRXQW ([FHSW IRU WUDQVYHUVDO GLUHFWLRQ WKH
FODVVLILFDWLRQ VKRXOG DOVR UHVSHFWV WKH ULYHW GLVWDQFHV SDUDOOHO WR WKH DFWLQJ FRPSUHVVLRQ VWUHVV 'XH WR XQNQRZQ
EHKDYLRU RI ULYHWHG FURVVVHFWLRQV LQ SODVWLF DUHD RI VWUHVVLQJ WKH HODVWLF UHVLVWDQFH VKRXOG EH FRQVLGHUHG IRU
DVVHVVPHQWRIWKHFURVVVHFWLRQDOUHVLVWDQFH
5HJDUGLQJWKHXOWLPDWHOLPLWVWDWHVWKHORDGFDUU\LQJFDSDFLW\RIWKHEULGJHVWUXFWXUDOPHPEHUVKRXOGEHGHILQHG
E\PHDQVRIWKHJHQHUDOHTXDWLRQH[SUHVVLQJWKH5DWLQJ)DFWRU5)/0RIYDULDEOHWUDIILFORDGUHSUHVHQWHGE\WKH
/0LQWKHIROORZLQJIRUP
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7KH ORDGFDUU\LQJ FDSDFLW\ RI FURVVVHFWLRQV FODVVLILHG LQWR WKH FODVVHV   DQG VXEMHFWHG WR FRPELQDWLRQRI
EHQGLQJVKHDUDQGQRUPDOIRUFHSURYLGHGWKDWGHVLJQVKHDUIRUFH9(GIXOILOVWKHIROORZLQJFRQGLWLRQ 
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